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I would like to thank the Midwestern Vascular Surgical
Society for the privilege of serving as the 25th President of
the society. I am grateful for the collegiality, support, hard
work, and wise counsel of the executive committee and very
grateful for the friendships and camaraderie we enjoy at
these meetings. Much has transpired since the Chicago
meeting 1 year ago. The changes within our country and
society as a whole have been swift and emphatic. There are
also substantial challenges to the discipline of vascular
surgery, the entire field of surgery, and indeed medicine as
a whole.
When provided an opportunity such as this, one be-
comes acutely introspective. Basic science and clinical re-
search are the essential foundation underlying clinical sur-
gery, but there are many much more qualified than I to
make that point. I am an experienced and capable, but not
extraordinarily gifted, technical surgeon. My choice of top-
ics was therefore quite easy and reflects a lifelong interest in
medical education.
Three critical descriptors of US medicine in the early
21st century are that there has been an explosive increase in
basic knowledge underlying clinical practice, that recent
technologic advances are so fundamentally complex as to
require radical change in educational paradigms, and that
there really is a crisis in the delivery of healthcare. Much of
the latter is financial, administrative, and regulatory but has
enormous impact both on our practices and on our educa-
tional programs. Today, in an admittedly highly selective
and personal way, I would like to share some thoughts on
medical education. My comments will be primarily focused
on general medical education issues, but clearly from a
surgical perspective. I would like to take a few moments to
briefly celebrate the past, identify issues critical to our
medical education responsibilities (Table I), and, given the
privilege of the moment, suggest certain courses of action.
PROLOGUE
American medical education is arguably the best in the
world. Lengthy, intense, scientifically grounded, and clini-
cally rigorous such programs have traditionally attracted
the best and the brightest. The rich and venerable history of
medical education begins in antiquity, and the fundamental
role of the teacher and the academy is long recognized and
undisputed.1,2 Citadels of educational excellence and
gifted teachers continue to this day, imparting detailed
knowledge, clinical acumen, and humanistic values. Sur-
gery and surgical education programs have been preemi-
nent throughout history and clearly dominant for more
than 100 years. The history of vascular surgery is inter-
twined with surgery as a whole, but its clinical relevance is
barely 50 years old. In modern times, midwestern surgery
and specifically vascular surgery feature prominently in this
panoply.
It may seem surprising that our contemporary educa-
tional programs and paradigms may no longer be optimal.
However, a variety of social, political, and economic factors
and major technologic advances have converged, creating
an unsteady state easily perturbed. In this maelstrom, the
critical need to maintain the highest quality and efficiency
of our educational programs is paramount.
THE PAST
There is general acceptance that hominids existed 5 to
10 million years ago and that Homo sapiens have existed for
100,000 years. However, the earliest definite evidence of
medical intervention dates to only 10,000 years ago (Figs 1
and 2). Archeologic and fossil records from that period
document that trephination was performed and that treat-
ment of bony injury and disease and dental conditions was
commonplace. Specimens documenting soft tissue condi-
tions did not survive, and the lack of earlier specimens does
not allow certain knowledge of earlier medical activity. The
need for birthing and midwifery, infant and child care, and
the daily trauma of early life makes it virtually certain that
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organized care existed and was passed from one generation
to another by medicine men or shamans. Oral tradition,
experience, observation, and apprenticeship formed the
basis for training.
The earliest written record codifying medical practice is
even more recent, approximately 4000 to 6000 years old,
and parallels what we know of civilization as a whole. In the
fertile Nile Valley and between the banks of the Tigris and
Euphrates, cities, government, an organized legal system,
and structured agricultural and trading centers were begun.
The code of Hammurabi (Babylon, circa 1900 BC) detailed
legal, religious, and medical practice. The practices de-
scribed were mostly surgical and were noteworthy primarily
as they interfaced with the law. Egypt, China, India, and
Asia have similar preserved texts documenting the training
of physicians dating from 2000 to 3000 BC.
For several hundred years before and after the birth of
Christ, Greek and Roman medicine were preeminent. Ar-
istotle, Hippocrates, Asclepios, and Galen noted four ele-
ments, water, air, earth, and fire, and four parallel body
components, black bile, yellow bile, blood, and phlegm.
Galen was surgeon to the gladiators and a prodigious
writer; his views remained virtually unchallenged for almost
1500 years. The dark ages gave way to the Renaissance and
the anatomic dissections of Vesalius (1543) and the physi-
ologic investigations of William Harvey. Mankind’s world
view was also dramatically changing because of the ideas of
Copernicus, the observations of Galileo, and the systematic
thought of Newton and other physical scientists. Many
anatomic, physiologic, and surgical contributions, includ-
ing the Hunterian treatment of aneurysms, followed.
Modern medicine begins in approximately the mid
19th century. The development of anesthesia with nitrous
oxide and ether and promulgated by two dentists, Horace
Wells and William T. G. Morton, and a general practitio-
ner, Crawford W. Long, enabled enormous surgical ad-
vances (1846). Lister and antisepsis (1865) emboldened
surgeons, and abdominal and chest surgery developed.
Billroth’s first gastric resection was done in 1881, and the
first cholecystectomy was performed in 1882. Intrathoracic
surgery awaited the development of endotracheal intuba-
tion and positive pressure ventilation in the early 20th
century. In this regard, the development of the cuffed
endotracheal tube by Ralph Walters of Madison, Wis, was a
major advance.
Despite early experimental work with vascular suturing
by Carrell and Guthrie in the early 20th century, it was the
mid 1900s before vascular surgery became a clinical reality.
In the 1950s, vascular and cardiac surgery had a commin-
gled past. Between 1950 and 1952, open heart surgery for
congenital heart disease was performed with only cooling
and cardiac arrest. Gibbon first used a cardiac bypass pump
clinically in 1953. In 1954 at the University of Minnesota,
Lillehei used a living donor and cross circulation as his
Table I. Medical education issues and responsibilities
General educational issues
Explosive increase in medical knowledge
Work load/educational balance
Need for new training paradigms
ACGME competencies
Changing societal and patient expectations
Changes in how we learn (simulators, Internet, facility-
sponsored or industry-sponsored education)
No longer monopoly on innovation and R & D
Focus on documentation not delivery
Nursification of curriculum
Program to program inequities within institutions
Policy, administrative, and financial issues
Decreased number of applicants
Applicant quality
Changing demographics of applicant pool (women,
minorities)
Increased medical school dependence on practice plan income
Decreased reimbursement for graduate medical education
Decreased facility side reimbursement
Length of training programs
Increased indebtedness of trainees
Too few US medical graduates vis a vis number of physicians
licensed/y
Specific surgical issues
Ensuring broad exposure to surgical specialties
Increased technologic sophistication of procedures
Assessing surgical competence
RRC mandates including 500 to 1000 cases/5-y residency
Continuity of care/work load
Disenchantment with specialty among practitioners
Personal issues for trainees
Increased indebtedness of graduates
Low pay
Lack of overtime
Lack of retirement benefits
Length and intensity of training
Balance between work load and personal time
Decreased income as practitioner to handle debt loan
ACGME, Accreditation Council on Graduate Medical Education; R&D,
research and development.
Fig 1. Documented evidence exists that trephination was per-
formed 10,000 years ago. (Reprinted with permission from Ellis
H. A history of surgery. London: Greenwich Medical Media
Limited; 2001).
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“pump oxygenator” in a series of a cardiac operations.
Kirklin at Mayo improved on Gibbon’s pump, and by 1955
to 1956, the only two centers in the world using cardiac
bypass to routinely perform open heart surgery were 90
miles apart in Minneapolis and Rochester, Minn. The first
femoral bypass for occlusive disease was done in 1948
(Kunlin, Paris). The first aortic aneurysm repair in 1951
used cadaver homograft (Dubost, Paris). There followed a
variety of synthetic fabrics of variable efficacy as modern
practice evolved. Endarterectomy of various vessels was
performed, including the carotid arteries beginning in
1953 to 1954. Extraction of peripheral emboli remained a
common and complicated problem but was greatly en-
hanced by the work of Fogarty in the early 1960s. Balloon
angioplasty was introduced by Gruntzig in 1972 and was a
major advance from the serial dilations of Dotter. Applied
to coronary arteries in 1977, it revolutionized cardiac care.
Development of stents and subsequently coated or drug elut-
ing stents have reduced the relatively high failure rate of
balloon angioplasty. The indications for the use of stents have
broadened. Endovascular repair of aortic aneurysms was in-
troduced by Parodi in 1991 and approved for clinical use in
1999. Endovascular, laparoscopic, and robotic-assisted vascu-
lar surgery continue under development at this time.
The transmittal of information, technology, professional
attributes, and ethics pertinent to medical practice is the
fundamental purpose of medical education. Ancient centers of
medical learning included schools at Cos, Thebes, Alexandria,
and the temple schools of Asclepios. The early Church and
then Christian, Islamic, and Jewish influences flourished and
maintained medical knowledge. The rise of the universities
included Salerno, Montpelliar, Bologna, and the University of
Paris. Still later, Edinburgh, Glascow, The London School,
Fig 2. This highly selective and nonscalar timeline indicates relative brevity of known medical practice. Some
highlights of evolution of medical teaching and practice are indicated. Modern era is generally described as beginning
in mid 1800s. Modern clinical vascular surgery dates from early 1950s.
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Guys, St Thomas, Hotel Dieu, and many others made signif-
icant contributions to medical education.
In the modern era, beginning approximately in the mid
1800s, US medical schools at Pennsylvania, Harvard, Michi-
gan, Northwestern, and Hopkins rose to the fore. Flexner’s
report helped to transform apprenticeships and proprietary
schools to structured medical curriculum-based centers. The
University of Michigan Medical School celebrated its sesqui-
centennial in 2000. In the 150 years of its existence, Michigan,
like other modern schools, codified the knowledge base, de-
veloped and transmitted new knowledge and technology,
celebrated many successes and milestones, inspired youth, and
fueled passions for learning and doing.
PRESENT STATUS AND ISSUES
Of the abundance of challenges that face medical edu-
cation, we will focus on but three: 1, the trainees (their
number, demographics, workload, and work ethic); 2, the
organization, administrative structure, and financing of
medical education; and 3, technology and the way we, and
our students, learn. Before proceeding, brief mention must
be made of the crises affecting healthcare in the United
States.3,4 The crises are multiple, and the causes are legion.
This crisis milieu challenges every aspect of contemporary
medical practice but is felt by virtually all observers to be
especially severe at Academic Health Centers (AHCs). The
ongoing crisis was acutely exacerbated by the Balanced
Budget Act of 1997, with clear effects on every aspect of
our educational programs.5,6 Most hospitals and virtually
all AHCs are critically dependent on surgical activity for
their viability.7 Likewise, some have considered the services
of surgical practitioners to be overvalued and they have
been reduced. Surgeons and surgical house officers (HO)
are differentially stressed by workload at many AHCs.7,8 All
practitioners are additionally stressed by the large across-
the-board cuts in reimbursement announced by the Center
for Medicare and Medicaid Services for 2002 and 2003.5,6
TRAINEES
The quality of our surgical trainees remains high, and
their approach to life and work healthy. Their demograph-
ics have changed, their total number is too low, and their
workload is prodigious.8,9 Quality and approach are mat-
ters of opinion and philosophy. Demographics, workload,
and the total number of trainees are more quantifiable. We
will begin with the later.
American health care is inefficient and expensive. Total
health care costs represent an increasing fraction of the
gross domestic product (Table II).10,11 Doctors are per-
ceived to affect much of the cost. For many years the
prevailing opinion was that the way to control costs was to
limit the number of doctors, especially specialist physicians.
In the 1960s, the Study on Surgical Services in the United
States suggested voluntary caps on the number of surgical
trainees. Subsequent studies in the 1980s Graduate Medi-
cal Education National Advisory Committee and Council
on Graduate Medical Education predicted a large excess of
physicians in 2000 with predictable effects on the economy.
However, the long feared “doctor glut” appears not to
have occurred.12 Further, the number of medical students
we educate is demonstrably too few as witnessed by the
persistent and pernicious disparity between the number of
US medical school graduates, available residency spots, and
annual licensees (Table III). Critical shortages of trained
physicians have led to explosive growth in the numbers of
nonphysician clinicians (NPCs; Table IV).
The education of physicians traditionally begins in un-
dergraduate years and is delivered in a variety of colleges
and universities. It is only loosely organized to ensure
certain prerequisites are achieved. Medical education con-
tinues at one of the 125 US medical schools, which enroll
approximately 66,000 students and graduate slightly less
than 16,000 physicians per year (Table V).13 The number
of US medical graduates has remained virtually constant for
more than 20 years.13,14 Student interest in surgical careers
appears to be declining, but the proportion of US graduates
interested in surgery is more stable than most other disci-
plines.9,13
At the next level, HO trainee ranks are swelled by
American nationals studying abroad and by international
graduates, citizens of other countries, seeking residency
training in the United States.15 Licensure is the next demo-
graphic touchstone. The number of individuals seeking
licensure to practice medicine in this country each year is
twice the output of US medical schools.13,15 Mullan14 has
raised cogent questions regarding the adequacy and appro-
priateness of the current supply of US medical school
graduates. He argues convincingly for an increase in med-
ical school enrollment. Cooper and colleagues12 have crit-
ically analyzed the problem of physician workforce and
concluded there is an impending shortage. They cite four
contributing factors: economic expansion, population
growth, decreased work effort, and the role of NPCs. With
their model, they suggest a shortage of 200,000 physicians
by 2020, equivalent to the output of 10 to 20 medical
schools.
Although the optimal number of trainees is being de-
bated, there has been a remarkable change in the popula-
tion being trained.13 Women have increased from 10% to
approximately 50% of medical school matriculants. There
have also been significant efforts to enroll minorities and
especially under-represented minorities.
At the level of the HO, there is concern regarding
workload, typically expressed as hours worked. Multiple
Table II. Healthcare total dollars and portion of gross
domestic product
1960 1999 2000
$26.7 billion $1.2 trillion $1.3 Trillion*
(5.1% GDP) (13% GDP) (13.2% GDP)
In 2020, healthcare is estimated to be 18.2% of gross domestic product.
*$4637/US citizen.
GDP, Gross domestic product.
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groups, including the Accreditation Council on Graduate
Medical Education, the various Residency Review Com-
mittees (RRCs), the US Congress, and physician advisory
groups, have voiced opinions and attempted to relate med-
ical errors to HO fatigue. The evidence for the later is
unconvincing, especially in the index cases repetitively
cited. Hours worked are a poor surrogate for work accom-
plished. However, in surgical disciplines, there does appear
to be a substantially increased workload per HO as mea-
sured with clinical activity.8
The organization and structure of medical education is
chaotic at best. Multiple groups administer individual facets
and provide perspectives, guidelines, rules, and regulations
(Table VI). The policies often appear incoherent and lack
any semblance of tactical, strategic, or even coherent
thought. Like the practice of medicine in general, medical
education is becoming a regulatory morass. Guidelines,
rules, advisory statements, and position papers are regularly
promulgated. There appears to be little direct interaction at
the junctions between undergraduate education, medical
school, residency training, and the increasingly important
postresidency education. Coordination with immigration
policy is nonexistent, and relationships with the Health
Care Financing Administration, now the Center for Medi-
care and Medicaid Services, seem primarily focused on cost
cutting to balance the Federal budget.
The financing of medical education is problematic.
Medical school budgets are increasingly reliant on faculty
effort, and the magnitude of this effort has changed dra-
matically (Table V). Expansion of clinical faculty, with a
disproportionate reliance on part-time and volunteer fac-
ulty, provides considerable support to medical schools.
Practice plan/clinical effort, research dollars, and direct
payments from hospitals (typically reflecting faculty effort)
mean that at most schools approximately 85% of revenues
are directly related to faculty effort.13 State support
amounts to 8% and tuition to 3.6%.
Graduate medical education (GME) funding occurs
from a variety of sources, principally Federal, but Medicare
alone spends $7 billion per year on GME.12 This amounts
to $500,000 per trainee, paid to hospitals as both direct and
indirect monies. Typically less than 20% of the total GME
money paid to hospitals is used to support HO salaries and
benefits, and HO seldom enjoy the full benefit package
provided to other hospital personnel. Currently, 5 years of
training or the completion of the first residency are sup-
ported.
The way we learn is changing. Advanced technologies
are changing practice and require skills not taught in med-
ical schools or residencies even 10 years ago. Further, the
way these skills and the requisite knowledge base are being
acquired is quite different. The changes are happening at an
unprecedented rate and challenge our ability to cope and
assimilate. Advances in medical biology, including trans-
plantation, oncology, genetics, immunology, cardiac, vas-
cular and critical care, artificial organs, nanotechnology,
pharmacology, and pharmacogenomics, strain our abilities
to comprehend. New surgical approaches, including ad-
vanced laporoscopic, endovascular, and robotic surgery,
and other complex technologies are so distinctly different
as to make prior learning paradigms obsolete. For centu-
ries, knife, cautery, and suture were the basic tools. New
procedures represented variations on a theme rather than
an entire new way of thinking. The new clinical technology
requires unfamiliar skills. Many times, more senior sur-
geons are being shown the way by younger colleagues.
There is also a definite interaction with industry essential to
learn these new devices. This learning is intense, time
consuming, and costly. It is clearly not traditional continu-
ing medical education.
Table III. National Residency Match Program positions and United States Medical Licensing Exam administrations
2001 NRMP positions USMLE administrations
Step 1
15,778 US medical school graduates 18,380 LCME students
20,642 NRMP positions offered 14,094 Non-US/Canadian
Step 3
18,354 Total positions filled 14,301 LCME students
13,542 Filled US graduates (74%
filled; 66% offered)
10,342 Non-US/Canadian
National Residency Match Program positions filled by other than graduates of US medical schools represent both alien FMGs and US citizen FMGs. Latter
represent 22% of applicants in 2001 (up from 6% in 1996.) US FMGs have increased 172% in 6 years.
Steps 1 to 3 of United States Medical Licensing Exam are used by Medical Licensing authorities to grant initial license to practice medicine. Licensing
Committee on Medical Education students exceed total number of US medical school graduates because they include US, Canadian, and osteopathic students
and 2063 step 1 repeaters and 1131 step 3 repeaters.
NRMP, National Residency Match Program; USMLE, United States Medical Licensing Exam; LCME, Licensing Committee on Medical Education.
Table IV. NPCs
1990s By 2015
PAs1 97% 275,000 NP, PA, and MW
NP1 200% 150,000 chiropractors
DCs1 65% 100,000 NPCs
In 2002, half of all clinicians
entering practice were not
US trained MDs
In the past, NPCs were
limited in number and
scope; both are decreasing
PA, Physician assistant; NP, nurse practitioner; MW, midwife; DC, doctor of
chiropractic.
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Allied health care workers must also be trained, and
increasingly hospitals are required to provide this education
onsite or at regional training centers. This is much more
than the traditional orientation and routine inservice train-
ing and represents a significant cost to our institutions.
Compared with the typical “corporate university,” hospital
Table V. Selected medical education numbers—2001
Education sites Trainees Faculty and finances Comment
Medical students/medical schools
Medical school 2001 Total faculty 266,979 From 1961 to 2001, US medical
school graduates increased 2.3
fold (from 6994 to 15,778).
Total clinical faculty increased
33.5 fold (7201 to primarily by
increased PT and volunteer fac-
ulty. General operating revenues
increased 137 fold from $315
million to $42.9 billion.
MCAT takers 54,465 Total clinical 241,384
Applicants 34,859 FT clinical 88,156
Matriculants 16,365 PT and volunteer 153,228
Graduates 15,778
Medical schools 125
(124 fully accredited)
Women (47.6% 1st y enrollees;
43.2% of graduates)
General operating revenues at
US medical schools $42.9
billion in 2001
Underrepresented minorities, Practice plan 34.3%
other minorities, and Grants 30.6%
unknown, 37.8% Hospital programs 14.0%
Tuition 3.6%
State and local 8.0%
Other 9.5%
Specialty plans US seniors 2001
Surgical specialties 22.9%
22.9%-29.7%/10 y
Medical specialties 24.5%
18.8%-32.5%/10 y
General specialties 24.5%
14.6%-39.6%/10 y
Support specialties 22.8%
13.5%-23.3%/10 y
Average medical student debt,
$99,000 (17% no debt; 59%
 $75,000)
Student indebtedness increased
from $55,589 to $99,089 1992
to 2001.
Residents/teaching hospitals
Total applicants NRMP
2001 31,956
BBA of 1997 had profound effects
on hospitals operating margins.
US senior
students 15,726
Other 16,230
NRMP posi-
tions offered 20,642
60% of hospitals operated in red in
1999.
Filled 18,354
US filled 13,542
Teaching hospitals AHCs  6% of hospitals but pro-
vide 44% of indigent healthcare.COTH  273; 6% of 4739
short-term, general,
nonfederal hospitals
AHC  273 COTH  792
teaching hospitals
Nonteaching hospitals  3674
Medicare alone spends $7
billion on GME (more than
$500,000/trainee)
Medicare pays direct and indirect
monies to teaching hospitals in
support of GME. Typically,
20% of total GME monies are
used to support HO salaries and
benefits.
USMLE I total
takers 33,248
US/Canadian medical
school 19,154
USFMG & alien
FMG 14,094
MCAT, Medical college admission test; FT, full time; PT, part time; NRMP, National Resident Matching Program; BBA, Balanced Budget Act; COTH,
Committee on Teaching Hospitals; USMLE, United States Medical Licensure Exam; USFMG, United States foreign medical graduate.
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education programs are provided to a substantially higher
number of employees and as a portion of revenue are at
least two to three times as expensive.
The technical advances are not limited to surgical dis-
ciplines. Our interactions with a web-enabled digital radio-
graphic department are stunning in their efficiency and the
power of the technology to convey new and detailed infor-
mation. The electronic medical record has potentially un-
limited benefit but little present reality. Precise documen-
tation of important clinical information, error prevention,
efficiency, and improved accuracy of administrative func-
tions, such as coding and billing, are promises for the near
term.
There is no doubt that patients have embraced digital
technology. They routinely have conducted a detailed web
search of their particular problem before visiting the office.
They often know the various devices and the alternative
treatments available. The patient of the 21st century is
much more interactive and involved than past generations.
Well-educated and savvy, imbued with a sense of entitle-
ment, and repeatedly cautioned to inquire and suspect,
they are not passive about making their needs known.
Web searches, distance learning, surgical simulators,
better imaging, electronic records, decision support, PDAs
for scheduling and patient data, and a host of other benefits
await further development. The students have changed.
The universities are changing and will continue to do so.16
Medical education, particularly at the HO level, is even
more ripe for change. There is little doubt that surgery will
increasingly rely on ultraadvanced technology, utilize a less
invasive approach, become more evidence-based, and be
scrutinized by a host of regulatory and consumer organiza-
tions.
SOME MODEST PROPOSALS
Increase the number of medical school graduates, pay
and treat them better, simplify the administrative structure
of medical education, specifically GME, and embrace the
technologic changes that are upon us.
Enrollment at existing US medical schools should be
immediately increased by 10%. The numeric evidence for
this approach is overwhelming and incontrovertible. This
would begin to address the unassailable mismatch between
the number of US graduates and the number of physicians
seeking residency training and those licensed to practice
each year.13,15 This could be rapidly accomplished at mod-
est cost and would provide slightly more than half of the
needed graduates for the 2020 impending shortage of
200,000 physicians cited by Cooper et al.12 Concurrently,
rapid analysis of ongoing physician manpower needs should
become a priority and would determine the need for addi-
tional medical schools (theoretically, Cooper et al12 cited
the need for 10 to 20 schools).17-19 A blended approach of
increased enrollment and selected development of new
schools seems most reasonable.
The educational debt load of recent medical school
graduates averages $99,000. Long training programs with
marginal pay and fringe benefits coupled with substantial
and well-documented decreases in professional reimburse-
ment and equally well documented increasing practice ex-
penses make for an untenable situation. In many areas,
practicing pediatricians, general internists, family physi-
cians, and others are paid substantially less than physician
assistants or advanced practice nurses (APNs). Given more
competitive entry requirements, length of training, level of
responsibility, and requisite commitments, this is untena-
ble. Pay HOs more competitive wages and overtime pay
and provide participation in retirement programs and
stronger debt repayment strategies.
The administrative structure of medical education is
sorely in need of change. The increasing involvement of
politicians, labor organizers, and various public interest
groups is surely a sign of critical failure on our part.20 The
static number of US medical graduates over the last three
decades (approximately 15,800), coupled with increasing
numbers of US nationals taking medical training abroad
(equal to 25% of the US graduating class) and the addi-
tional licensing of alien foreign medical graduates (FMGs)
(50% of the US class), bespeak a lack of coordination
among policy-making bodies.
Physicians and physician groups provide the structure
and content of GME. They attract, recruit, verify creden-
tials, educate, and ultimately certify the training of HOs.
Whether hospitals are the appropriate fiscal intermediary
for GME monies is debatable. Enormous benefit to the
profession, our patients, and society at large would accrue if
organized medicine would treat HOs as junior associates
rather than allowing them to exist in the “no man’s land” of
trainee-employee, educated by physicians but employed by
hospitals. Such a plan would require administrative struc-
ture, but GME monies would not become lost in the
general hospital budget. The monies involved in GME are
significant, and the critical nature of the task warrants a
better effort. A more cogent approach to planning provider
needs and supporting our educational programs would
Table VI. Partial list of organizations impacting medical
education
ACGME
RRC/RRC-S
USMLE/NBME
ECFMG
FLEX
AHRG
ABS/ABVS
CIR
GME
LCME
AMSA
NRMP
MCAT
ABMS
CME
APDS/APDVS
AAMC
GMENAC
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allow the benefit of flexibility and responsiveness to new
technology and market forces while still being responsive to
the needs of the trainees.
Better integration of educational programs across insti-
tutions makes sense. Cardiac surgery experiences for gen-
eral surgery residents are notoriously poor when there is a
coexisting cardiac surgery residency. Why not rotate gen-
eral surgery residents at quality institutions that do not have
a coexisting cardiac surgery residency? Why do surgery
residents take two to four times the amount of call as
residents in other specialties? Shouldn’t moonlighting be
addressed? RRCs are pondering workload, but only surgery
is asking for an exemption beyond 80 hours per week. The
RRC for surgery has also defined operative case maximums.
Over the course of a 5-year surgery residency, the 1000 case
recommendation of the RRC means 200 cases per year or
substantially less than one per day. On the basis of an
allowable 80-hour week, operative surgery will entail less
than 10% of the average surgery resident’s time. Is this
optimal use of these precious training hours? One must also
ask whether it is really possible to adequately train a surgeon
with an operative experience of only 500 cases in 5 years
(the RRC minimum).
HO workload is a widely discussed issue, and the need
to balance education and work longstanding.8,9 Society as a
whole does not share the view that optimal medical care or
training requires more than 80 hours per week. Most of
organized medicine does not share this view, and even most
surgical disciplines have accepted this reality. Many of us
worked more nights on call than the current surgical HO,
but they accomplish more significant work. They are caring
for more and sicker patients. Their time is more densely
packed with serious clinical activity; they admit, discharge,
assess, and care for more patients than we did in the past.8
They must learn much more complex technology, and the
sheer volume of scientific information serving as the foun-
dation of clinical practice has increased enormously. The
driven among them will continue to read, learn, and write,
and the able will lead; such efforts are all encompassing and
require large amounts of time and will not be regulated
away. Pause briefly to lament what in reality never was. Get
on with it. Get over it.
Continuity of care is critical, especially for complex and
complicated surgical patients. It may occasionally require
effort well beyond the norm. Continuity of care should be
provided by teams rather than uninvolved crosscovers
(guaranteed discontinuity). Likewise, individual practitio-
ners working in isolation and subject to human limitations
are no longer an optimal practice model. There is too much
to know and too much to do. Appropriate clinical teams
with proper medical involvement and leadership is the key.
Done well, there are many significant benefits to patients
and to practitioners with such an approach; done poorly
there are hazards.8,9,21
Consideration of the role of NPCs is critical.12,17 Chi-
ropractors, physician assistants, and APNs (in primary care,
midwifery, anesthesia, pain management, and psychiatry)
and other NPCs have dramatically increased over the last
decade and are on target to increase even more in the near
term (Table IV). Once they were virtually insignificant in
number and relatively modest in scope of practice and
personal ambition, but this is no longer the case. Mund-
inger17 suggests APNs are a distinct alternative to conven-
tional medical care. She contends the “preference” shown
by patients for this type of care is not just in underserved
areas but for all populations. Her most promising role for
APNs is to “extend and support specialty care” and to be
the preferred provider of primary care. She asserts that
nurses are the preferred provider for management of
chronic illnesses, especially when multiple diseases coexist,
and that they are the provider of choice for economic
reasons, despite the fact that the cost per visit is not less.
Equally creative accounting allows her to suggest that it is a
better national investment to support APN education
rather than more medical schools. Physician assistants, op-
erating room technicians, registered nurse first assistants,
and other NPCs are an increasing reality, but the precise
role each will play is yet to be defined. Whether we evolve
several parallel models of care or develop integrated models
remains to be seen.
Better coordination of the undergraduate and medical
school curriculums, more structure and better definition of
HO education, including more focused attention to the
breadth and depth of experience, and more meaningful
postgraduate education is essential. Advocating for surgery
in medical school curriculums and national policy groups is
critical. Likewise, involvement in hospital administration
and local and regional groups is especially important. We
must advocate, educate, and even resist the callous intru-
sion into our specialties by others, often with minimal
experience but a hungry eye. Vascular surgery has been
particularly slow and incredibly naive in this regard. Other
surgical disciplines have fared better.
The technologic changes in contemporary surgical
practice are astounding, developing rapidly and likely to
increase. They involve complex technologies and will sel-
dom have been learned in medical school or residency.
Hospitals are becoming training centers for advanced tech-
nology. Million-dollar surgical robots, endovascular sur-
gery suites, and other advanced surgical technologies
require intensive training of physicians, staff, and technol-
ogists. Many corporate “universities” spend approximately
2% of their total payroll costs on employee training. The
cost to hospitals for staff education at all levels from routine
inservice to advanced technology are only now beginning
to be defined but are at least two to three times that
amount.
There are also significant new educational costs in-
curred by industry when bringing new products to market.
The cost of the instruments and devices is high at least in
part because of these essential training costs. There has long
been a concern regarding this codependent professional-
industrial relationship. For the near term, this seems likely
to continue because of the mutual need to ensure that only
well-trained individuals perform these procedures.
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We must carefully reexamine and refine our educational
processes and structures. Optimal training and support for
our young colleagues is a paramount professional respon-
sibility. There is no higher privilege than to participate in
the education of future physicians. Medical students in
general and surgical HOs in particular are incredibly bright
and hard working, care passionately for their fellow man,
and generally perform their duties with a relentless good
cheer. They deserve our best efforts. Keeping our focus on
the patient’s well being, maintaining equanimity in the face
of the sea changes around us, and vigorously defending
professional values and standards will ensure success.
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CME tests and credits
The Journal of Vascular Surgery is now able to provide CME credits from the online version.
Visitors to the Web site are encouraged to try the tests. Access to the tests is free. If a passing grade is obtained,
CME credits are granted by the American Association for Vascular Surgery and the Society for Vascular Surgery.
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